^ 

*^^^ 


IMAGE  EVALUATION 
TEST  TARGET  (MT-3) 


%5' 


.**   / 


M 


1.0 


2J 


2.2 


IL25 


itt  ^ 

u  Itt 

S  I2S    12.0 


1.4 


150mm 


/APPLIED  ^  irvMQE  .  Inc 

16S3  East  Mam  StrtM 
RochMiar,  NY  14«08  USA 
Ptwna:  716/482.0300 
Fax:  716/2e8-S9e9 


e  IMS.  AppkM  mwgt.  mc .  Al  nghH  RMWvad 


^ 


"<> 


A 


'♦  >. 


^A 


4R> 


o"^ 


CIHM 
Microfiche 
Series 
(IMonograplis) 


ICMH 

Collection  de 
microfiches 
(monographies) 


Canadian  Instituta  for  Hiatorieal  Mtororaproductiona  /  Inatitut  Canadian  da  microraproductiona  liiatoriquaa 


rut  ImliMitt  hat  amm^tai  to  oktain  Mm  feMt  wlgtiigl 
coinr  MwtaM*  (or  f MniiNt-  FwtMrw  of  M«  Mwr  wMiii 


•I  Mm 


WW  v^^^vi^^Pf  SHi 


r^  Cotoorarf  eevan/ 

I       I  CotNtnwt  A  MOlMir 


□  CoMrt 
CoMVOMwrt 


□  Co««r«  rtftofotf  Mi4/or  lamiiwlti/ 
Cowvanwrt  rattMifte  at/oo  piHIanHa 

□  Cevar  tHIa  miMinfl/ 
La  titra  da  eotnartwra 


D 


Cmtn  t<otn»<>niiai  an  aoMlaor 

Coleurad  mk  (i.a.  ethar  than  Mua  or  Maekl/ 
Enera  tfa  covlavr  (i.a.  atitra  mm  Maoa  o« 


□  Calourad  platn  and/or  illintratiom/ 


n 


D 


n 


Planchai  at/ou  iliuttratiorM  an  coulauf 

Bound  with  othar  matarial/ 
RalM  avac  d'avtr^  doeumanti 

Tt#it  bindint  may  eauia  ihadowi  or  diatortion 
alont  intarior  marfin/ 

La  raliura  larrte  pawt  camar  da  I'omhra  ou  da  la 
dntonion  la  lonf  da  la  marta  intAriawra 

Blank  laava*  addad  during  raatoration  may  appaar 
within  tha  taxt.  Whanavar  podiMa.  thaw  hava 
baan  omittad  from  filming/ 
•I  M  paut  qua  cartainat  paga*  btonchat  ajouttet 
ton  d'una  rattturation  apparaittant  dam  la  taxta, 
mais,  lonque  cala  *tait  poiiibla.  Ga<i  pagn  n'cnt 
pat  it*  f  ilmtet. 


Additional  commanti:/ 
Commantairai  tupplimantairat: 


Thit  itam  it  f  ilmad  at  tha  raduction  ratio  chackad  balow/ 

Ca  documant  att  film*  au  Uur  da  rMuction  indiqui  ci-dattout. 


cr 


18X 


12X 


16X 


20X 


L'lMMwt  a  miantUmt  H 
hdaM 


■'M 

Ml 


tfMMla 
ct-daHObt. 


r~~|Coloa 

□  Npt  raatorad  and/or  lanNnatad/ 
Hm  rattavrtoa  at/on  piMlaidtai 

1^  NgM  diaaoloitrad.  MiifMd  or  foMd/ 


n 


0Showdirougli/ 
Trantparanaa 

□  Qitalitv  of  print  variai/ 
Oualit«  in«gala  da  I'imprattion 

□  Centinuout  pagination/ 
Ngination  continua 

□  Indudn  indax(at)/ 
Comprand  un  (dHl  indax 

Titia  on  haadar  takan  from:/ 
La  titra  da  l'an-l«ta  proviant: 


□  TitIa  paga  of  ittua 
Paga  da  titra  da  la 

r~~j  Caption  of  ittua/ 


livraiton 


Titra  da  depart  da  la  livraiton 


□  Matthaad/ 
G4n«riqua  (piriodiquat)  da  la  livraiton 


ax 

FT 


26X 


XX 


24X 


28X 


D 


32X 


to  ttw  iMiaroaltv  of : 

National  Ubrary  of  Canada 


L'aaamplairo  fHm«  fut  roproduH  grloa  A  la 


■iMloth«4uo  natlonala  du 


ViaMty 
tha 


Tha  Imagao  appaartng  hara  ara  tha 
poaaiMa  eonaMarinf  tha  eondMon 
of  tha  orifinal  copy  and  In  kaaplnfl 
filming  eontraet  tpaelf leationa. 


Ortginal  eoploa  In  printad  papar  eovara  ara  fHmad 
baginnlng  wHh  tha  front  eovar  and  ondlng  on 
tho  laat  paga  with  a  printad  or  Hhiatratad  Impraa- 
•Ion.  or  tho  back  eovor  «vhon  approprlata.  All 
othor  original  eopioa  ara  fHmad  baglnning  on  tho 
firat  paga  with  a  printad  or  Nhiatratad  impraa- 
•ion,  and  anding  on  tho  laat  paga  with  a  printad 
or  illiMtratad  Impraaalon. 


Tho  laat  racordod  frama  on  ooeh  microfieho 
•hoN  contain  tha  aymbol  -^  (mooning  "CON- 
TINUED"), or  tho  •ymbol  ▼  (moaning  "END"), 
wMchovor  appNaa. 

Mapa.  plataa.  chart*,  ate.,  may  ba  fHmad  at 
diffarant  raduetlon  ratioa.  Thoaa  too  larga  to  bo 
ontlroly  ineludod  in  ono  oxpooura  ara  fHmad 
baglnning  in  tha  uppar  laft  hand  eomor,  loft  to 
right  and  top  to  bottom,  aa  many  framaa  aa 
raquirad.  Tha  foHowIng  diagrama  Wuatrata  tha 
mathod: 


Laa  Imagaa  auhrantaa  ant  «t«  raproduHaa  avoc  la 
phM  grand  aoin.  compto  tonu  do  la  condition  ot 
do  la  nattat«  da  I'aKamplaIra  fHm«.  at  9n 
conformity  awac  laa  candWona  du  contrat  da 

fHmaga. 

Laa  anamplalraa  orlglnouK  dont  lo  couvorturo  an 
papiar  aat  Imprim4a  aont  fHm4a  1%  commonoant 
par  la  pramiar  plat  at  ti  tarminant  aoh  par  la 
^•mlAra  paga  qui  comporto  uno  omprolnto 
d'improaalon  ou  d'lNuatration.  aolt  por  lo  aacond 
plat,  aalon  la  caa.  Toua  laa  autraa  aMamplalraa 
orlginoux  aont  fHm4o  an  commonoant  par  la 
pramMra  paga  qui  comporto  uno  omprolnto 
d  Improaaion  ou  d'lHuatration  at  an  tarminant  par 
la  damMra  paga  qui  comporto  uno  toHo 
omprainta. 

Un  daa  aymboloa  auhranu  apparattra  sur  la 
damMra  imaga  da  chaqua  microfieho,  solon  lo 
caa:  la  aymbolo  -^  algnHIo  "A  tUIVRE",  lo 
aymbolo  y  slgniflo  "FIN". 

Laa  cartaa,  planehaa.  taMaaux.  ate.,  pauvant  Mra 
fHm4a  i  daa  taux  da  rMuction  diffOranta. 
Loraquo  lo  document  oat  trap  grand  pour  Atro 
roproduH  on  un  aoul  cHeh«,  il  oat  fHm«  A  partir 
da  i'angia  aupArlaur  gauche,  do  gauche  *  droho, 
ot  do  hout  en  boa.  en  pronant  la  nombro 
d'imogoe  nAcoeaalre.  Lea  diagrammee  auhranta 
IHuatrant  la  mithode. 


1 

2 

3 

1 

2 

3 

4 

5 

6 

Memorandum 


RCGAROING 


National  Industrial  Development 
IN  Canada 


SUBMITTED    TO 

The  Right  honourable  Sir  Robert  Borden.  G.C.M.G. 

Prime  Minister   of  Canada.  Mav    1916. 

Bf 

Certain  Members  of  The  Canadian  Society 
OF    Civil  Engineers 

AND 

Sir  Charles  Ross.  Bart 


i 


PUUJCATIONt  Of   TNI 
CANADIAN   SOCIETY   OP   CIVIL   CNGINEIM 


Memorandum 

RiaAROINC 

NATIONAL  INDUSTRIAL  DEVELOPMENT 
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THE  RIGHT  HONOURABLE  SIR  ROBERT  BORDEN.  G.C.M.G. 

miME   MlMlfTtH  or    CANADA.    NAY.    1916. 


Cehtaih  Mcmkrs  oe  The  Canadian  Society 
OP  Civil  Engineers 

AND 

Sir  Charles  Ross.  Bart. 


OaOIHD  TO  •■  PmilTID  AND  DiSTRItUTCD 
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MiMKMHiP  or  THI  Canadian  Sociity  of  Civit  Enoinhrs 

DT  RUOLUTION  op  THI  ANNUAL  MllTIN*.  ISI7. 


TOTMl 
RIOHTHONOUIIAILI 

Sin  ROKITT  BOKDCIi  CCMO.. 
PRIMI  MiNltnil 

OF  Canada. 

OHAWA. 


tm. 

Actinf  on  tht  MgiMClotM  of  llr  OmtIm  Rom  and 
•ubMqumt  dtoeuHlotM.  Um  undm%Md  mdiMm  Imv* 
t»M  honour  to  CrwMmlt  far  your  rnnrtilwilun  • 
"Mmorandum  el  UmIt  vtew«  ngardtag  •  Notional 
Inchwtriol  DtvvlopnMnt  PUn  for  Um  Dominion.  WhOo 
wt  oppTMiato  that  thia  highly  Important  mattar  haa, 
no  doubt,  alraady  raeaivad  much  earaful  >*— t.iTr,tifln 
by  tha  GovamnMnt,  navtrthalaaa  wt  aincardy  truac  that 
thIa  memorandum  may  prov*  of  aarvica  to  you,  and  that 
you  may  find  our  auggaatlona  atraptaMa.  Wa  aufamit 
tham  from  a  aanaa  o#  patriotic  duty  and  baaauaa  wa 
baUcva  that  Canada  may  wall  follow  tha  aiampla  of  tha 

IfaltadStotaa  and  other  countrlaa  In  calling  upon  ai^inaara 
and  adantlata  to  randar  aaaiatanca.  not  only  in  thaaa 
critical  timca.  but  In  thoaa  nMch  wUl  auooaad  tha  war. 

Wa  bag  to  ramain, 


Your  obadiant  aarvanta, 

CROSS, 
CH.MeL80D, 
R.  A  ROSS, 
WALTER  J.  FRANCIS, 
H.  R.  SAFFORD. 


Montreal,  May  15. 191«. 
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1. 


THE  NECESSITY  FOR  A 
NATIONAL  INDUSi-RIAL 
DEVELOPMENT  PLAN. 


The  hUtory  of  any  community  or  country  it  a  record 
o(  the  cyclM  of  dynastic,  economic  or  industrial  change,  the 
period  of  change  in  each  invtance  being  marked  by  a  pauae 
in  the  cHtablikhed  order  of  progress. 

The  Dominton  of  Canada  in  common  with  the  rest  of 
the  civilized  world  is  at  this  time  experiencing  an  interruptioB 
in  its  course  of  rapid  development,  i^er  position  to-day  may 
be  likened  to  that  of  an  industrial  enverprise  which  has  been 
financed  and  made  ready  to  operate,  and  which  has  reached 
the  time  when  dividends  must  be  earned  upon  the  expended 
capital  before  further  capital  is  obtainable  for  increasing  the 
equipment.  In  such  a  case  prudent  foresight  dicutes  the 
taking  of  stock  and  the  organizing  of  the  enterprises  akmg 
lines  which  will  ensure  co-operation  among  the  different 
departmenu  with  a  view  to  the  largest  possible  production. 

In  this  country  the  Government  through  its  various 
activities  has  taken  stock  to  some  extent  of  our  land,  forest 
and  mineral  resources,  and  has  in  a  degree  also  interested 
itself  in  investigations  of  the  manufacture  of  certain  product! 
such  as  steel  and  paper. 


The  curUUment  o(  imports  and  the  incrcMing  demandt 
multing  from  the  prctmi  war  hat  comprlkd  Canada  to 
depend  upon  and  to  develop  a  number  of  her  own  rnourcea. 
Zinc,  for  example,  heretofore  largely  produced  abroad,  it 
now  being  smelted  in  this  country,  and  magnetite,  formerly 
imported,  it  now  being  mined.  utUised  and  exported  in 
considerable  quaniltlct.  Photphatct.  recently  ditcovered, 
may  later  be  added  to  our  productions. 

It  would  therefore  appear  that  if  a  concerted  effort  wet* 
made  to  determine  our  requirements  for  domestic  and 
foreign  trade  and  to  investigate  the  resulu  from  an  economic 
standpoint,  the  country  as  a  whole  and  our  industrial 
enterprises  individually  would  be  placed  in  a  potition  to 
develop  and  increase  their  activities  along  logical  lines  within 
the  limiu  of  known  resources. 

A  knowledge  of  the  mere  existence  of  raw  materials  is 
insufficient.  It  is  essential  tliat  their  character,  best  uses 
and  final  fabricatkm  into  marketable  products  shoukl  be 
studied.  Teamwork  by  the  business  interests,  led.  directed 
and  assisted  by  the  Government,  would  appear  to  be  the 
proper  method  of  systematizing  all  our  forces  in  order  that 
the  greatest  good  to  the  greatest  number  may  result. 

The  beginning  of  a  cycle  of  industrial  production  has 
arrived,  and  if  Canada  is  to  increase  her  industrial  weight 
in  the  world  or  even  maintain  her  relative  importance  and 
her  normal  rate  of  increase,  it  is  imperative  that  concerted 
action  be  taken  towards  c(H)rdinating  her  efforts  as  other 
countries  are  doing. 


II. 

THE  RESULTS  DESIRED 
THROUGH  A  NATIONAL 
INDUSTRIAL  DEVELOPMENT 
PLAN. 

A  community  is  an  economic  unit,  and  the  mechanisms 
of  that  unit  should  be  so  co-ordinated  us  to  produce  the 
largest    and    most    far-reaching    results.     A    primitive 
community,  fed,  clothed  and  housed,  having  no  further 
necessities  is  an  agricultural  state  only.    Rapid  increase  of 
population  and  urban  concentration  demand  the  creation 
and  development  of  new  mechanisms  to  provide  food,  clothing 
and  habitations.    Industrial  enterprises  must  be  created 
to  support  the  population.    Means  of  commimication  and 
transportation  must  also  be  established  for  the  handling  of 
either  raw  or  manufactured  products  among  the  various  groups 
and  between  the  point  of  production  and  the  transporUtion 
outlets  of  the  country.    There  will  therefore  immediately 
spring  up  a  demand  for  products  other  than  bare  necessities. 
As  everything  is  derived  from  the  earth  two  questions  arise, 
the  first  being  whether  or  not  the  additional  products  can  be 
obtained  economically  from  the  resources  of  the  coimtry, 
and  the  second  whether  or  not  these  additional  producte 
may  be  economically  turned  into  finished  products  within 
the  country.    The  correct  answers  to  these  questions  demand 
close  study  on  the  part  of  the  most  scientifically  trained 
minds. 

At  the  present  time  the  industrial  enterprises  of  the 
country  are  working  individually,  each  towards  its  own  end, 
without  being  mobilized  for  efficient  production  from  a 
national  standpoint.  It  is  obvious  that  systematic  co- 
operation of  the  various  enterprises  will  result  in  benefit  to 
the  country  as  a  whole. 

We  are  of  the  opinion  that  information  regarding  the 
resources  of  the  country  and  the  results  of  the  study  of  the 
economics  of  the  industrial  situation  should  be  made  and 
rendered  available  to  the  public.    If  this  were  done  present 


undertakii^  would  bemfit  and  many  new  enterprises  would 
qMring  up  with  a  reasonable  prospect  of  success.  The 
Government  is  the  only  organization  which  can  properly 
co-ordinate,  instruct  and  give  direction  to  the  activities  of 
the  country.  If  furnished  with  properly  ascertained  faas 
and  with  co-ordinated  Government  guidance,  no  industry, 
whether  established  or  newly  formed,  can  fail  to  benefit 
itself  and  the  whole  community. 

To  be  more  specific  we  mention  a  number  of  points 
which  will  doubtless  arise  for  consideration  in  the  working 
out  of  a  national  development  plan. 

(a)  The  gathering  of  statistics  of  the  products  of  the 
country  as  regards  both  quality  and  quantity,  the  conditions 
of  production  or  growth,  the  cost  of  production  and  the  cost 
of  marketing. 

(b)  An  investigation  as  to  the  possibility  of  the  economic 
production  of  any  article  of  commercial  importance  not  now 
manufactured,  mined  or  grown  in  Canada. 

(c)  The  most  profitable  methods  of  manufacture  or 
growth  of  present  or  future  products,  and  the  increase  of 
output.  This  involves  provision  for  research,  trade  schools, 
and  the  intimate  personal  training  of  the  farming  community 
by  means  of  model  farms  and  otherwise. 

(d)  Complete  information  regarding  the  most 
advantageous  markets,  a  point  which  involves  full  study  of 
the  problems  of  transportation. 

The  results  which  should  flow  from  this  work  are,— 

(1)  Mwe  complete  utilization  of  the  national  resources 
of  the  country, 

(2)  The  general  introduction  of  more  scientific  and 
commercially  profitable  methods  of  production, 

(3)  An  increase  in  production  by  reason  of  the  improved 
methods  and  widened  fields  of  operation, 

and  (4)  A  reduction  in  cost  to  the  consumer  through  the 
elimination  of  unnecessary  handling  and  improvement  in 
transportation. 


III. 


A  SUGGESTED  METHOD  OF 
PROCEDURE  TO  OBTAIN 
THE  NECESSARY  INFOFMATION 
FOR  THE  ESTABLISHMENT 
OF  A  POLICY. 

It  is  a  well-established  fact  that  the  material  development 
of  modem  civilization  is  in  the  hands  of  the  engineer  and  the 
chemist. 

The  necessity  for  a  national  industrial  development 
plan  and  the  results  desired  therefrom  have  been  fully 
recognized  by  other  nations.  It  is  needless  at  the  present 
time  to  refer  to  the  fact  that  Germany  recognized  the  need 
very  early,  and  had  long  since  begun  to  reap  the  results  the 
German  Government  desired.  The  economic  and  military 
preparedness  of  Germany  has  indicated  to  the  rest  of  the 
world  not  only  the  advisability  but  the  absolute  necessity 
of  scientific  handling  of  the  economic  resources  and  forces 
of  the  community. 

Spurred  on  by  recent  events,  Great  Britain,  France  and 
the  United  States  of  America  have  each  in  its  own  way 
seriously  taken  up  the  subject,— one  of  the  most  important 
of  the  present  day.  The  war  over,  competition  will  be 
unprecedented.  With  Europe  impoverished  as  a  result 
of  the  struggle  her  immediate  need  will  be  employment  for 
the  industrial  population,  in  order  not  only  to  prevent 
starvation  in  the  industrial  ranks,  but  as  far  as  possible  to 
regain  the  lost  wealth  and  to  recover  the  lost  trade. 

Although  affected  favorably  rather  than  otherwise  by 
the  present  situation,  the  United  States  recognizes  the  above 
facts  and  realizes  that  future  competition  is  something  which 
may  only  be  met  by  the  most  thorough  preparation.  The 
Americans  have  therefore  taken  up  the  question  of  national 
preparedness  and  have  appointed  what  is  known  as  the 
Naval    Consulting    Board    consisting    of    representatives 


nominated  by  the  great  engineering  and  scientific  bodies  of 
the  United  Sutes,  namely,— American  Society  of  Civil 
Engineers.  American  Institute  of  Electrical  Engineers.  The 
American  Society  of  Mechanical  Engineers.  American 
Institute  of  Mining  Engineers.  American  Chemical  Society, 
American  Electrochemical  Society.  American  Mathematical 
Society.  American  Aeronautical  Society,  The  InvenU»^ 
Guild.  The  American  Society  of  Automobile  Engineers  and 
American  Society  of  Aeronautic  Engineers. 

Originally  the  Naval  Consulting  Board  was  intended  to 
act  in  an  advisory  capacity  with  regard  to  naval  affairs  only, 
but  its  activities  have  since  its  organization  been  extended 
to  include  the  investigation  of  the  industrial  resources  of  the 
country  with  a  view  to  advising  on  a  national  policy  therefor. 
It  is  interesting  to  note  that  practically  the  first  recommend- 
ation made  by  this  body  was  for  the  establishing  of  a  national 
laboratory  devoted  to  the  solving  of  problems  in  chemistry, 
metallurgy,  aeronautics,  electricity  and  kindred  subjects, 
and  the  placing  of  the  information  so  obtained  at  the  disposal 
of  the  community. 

The  recommendation  for  a  national  laboratory  was 
made  notwithstanding  the  fact  that  the  Bureau  of  Standards 
of  the  United  States,  already  established  about  fifteen  years 
and  quite  broad  in  its  field  of  action,  has  been  doing  excellent 
work  and  rendering  valuable  service  to  all  classes  of  the 
commtmity.  In  making  the  recommendation  the  Naval 
Consulting  Board  doubtless  had  in  mind  the  development 
of  equipment  especially  suited  to  the  requirements  of  the 
army  and  the  navy  on  such  a  scale  as  would  demonstrate 
results  before  attempting  commercial  manufacture.  By 
this  course  all  new  developments  in  guns,  aeroplane  engines 
and  the  like  may  be  thoroughly  tried  out  before  the  placing 
of  large  contracts  by  the  Government. 

The  organization  of  the  Naval  Consulting  Board  has 
placed  the  scientific  and  technical  talent  of  the  country  at 
the  disposal  of  the  United  States  without  cost  for  professional 
service. 


i^ 


The  French  Republic  has  organized  a  civilian  board 
similar  to  the  United  SUtes  Naval  Consulting  Board  and 
has  raised  it  to  the  dignity  of  a  ministry  (Le  Minist^  des 
Inventions).  Great  Britain  has  also  enlisted  the  services 
of  a  board  of  civilian  scientists  and  technologists  with  a  view 
to  the  utmost  development  of  the  nation's  industries  for  the 
prosecution  of  the  war. 

In  view  of  the  action  of  the  United  States.  France  and 
Great  Britain,  we  are  not  suggesting  a  new  ot  untried 
principle.  This  is  further  confirmed  by  the  bibliography 
attached  hereto.  If  engineering  may  be  turned  to  the 
advantage  of  the  country,  we  conceive  it  to  be  our  duty  to 
respectfully  suggest  t'  u  an  invitation  to  co-operate  be 
extended  to  the  engines  jig  and  scientific  societies  in  order 
that  they  may  be  in  a  position  to  render  an  official  service 
to  the  Dominion. 

The  Government  of  the  United  States  in  appointing  the 
Naval  Consulting  Board  selected  engineers  who  have  wide 
knowledge  of  engineering  economics,  thereby  admitting  that 
many  of  the  problems  of  the  industrial  community  are  both 
scientific  and  economic  in  their  nature.  It  was  recognized 
also  that  the  Government  of  the  United  States  itself  could 
not  meet  a  situation  of  this  kind  through  it-  v.  bureaux 
since  they  are  lacking  in  that  contact  with  commercial 
conditions  which  is  the  essence  of  the  case.  Further,  no 
mobilization  of  industrial  organizations  could  be  expected 
from  the  interested  business  enterprises  acting  apart  from 
the  Government.  In  other  words,  it  was  recognized  that 
between  the  Govenmient  and  industry  there  was  required  a 
body  commanding  the  respect  of  both  and  recognized  as 
authoritative  by  reason  not  only  of  itsscientific  attainments  but 
also  by  reason  of  its  disinterestedness.  Under  these  conditions 
the  Government  of  the  United  States  naturally  turned  to  the 
engineering  and  scientific  societies  as  being  the  only  group 
from  which  could  be  expected  the  necessary  technical  and 
economic  knowledge  coupled  with  freedom  from  the  rivalries 
of  the  commercial  world. 


We  are  therefore  encouraged  to  express  the  opinion 
that  the  Canadian  Govenunent  cannot  do  better  than  address 
the  engiMering  and  scientific  societies  of  Canada  inviting 
them  to  appoint  from  their  number  representatives  whose 
advice  would  be  at  all  times  available  to  the  Government. 
We  feel  sure  that  the  engineers  and  scientists  in  Canada  have 
as  much  public  spirit  as  their  professional  brethren  in  the 
United  States,  and  that  a  properly  authorized  consulting 
board  of  engineers  would  draw  to  itself  the  best  talent  in 
the  country,  and  that  without  remuneration. 

Following  this  idea  we  venture  to  express  the  view  that 
the  necessities  of  the  immediate  present  at  least  might  be 
met  by  selecting  representatives  of  the  civil,  mechanical, 
electrical,  mining  and  chemical  engineers. 

There  is  in  Canada  one  engineering  organization,  namely 
the  Canadian  Society  of  Civil  Engineers,  which  embraces 
all  branches  of  engineering  and  may  be  taken  to  correspond 
largely  to  the  five  great  scientific  bodies  from  which  the 
Government  of  the  United  States  selected  the  great  r^rt  of 
its  Naval  Consulting  Board.  There  are  in  addition  two 
other  organizations  of  less  magnitude  and  which  include  in 
their  membership  a  number  who  are  also  members  of  the 
Canadian  Society  of  Civil  Engineers.  These  two  are  The 
Canadian  Mining  Institute  and  The  Society  of  Chemical 
Industry.  The  Royal  Society  of  Canada  may  also  be 
considered  a  scientific  society,  but  the  great  majority  of  its 
members  are  devoted  to  philosophy  and  literature.  The 
accompanying  chart  indicates  the  number  of  fully  qualified 
technical  men  in  each  of  the  organizations  named. 

In  order  that  our  view  may  be  either  confirmed  or 
modified  we  beg  to  suggest  that  the  Government  call 
prominent  members  of  the  industrial,  engineering  and 
scientific  communities  into  its  counsel  and  question  them 
as  to  the  necessities  of  the  case  and  the  best  methods  of 
procedure. 


IV. 


THE  FORMATION  OF  A 
PERMANENT  CONSULTING 
BOARD. 

Assuming  that  the  results  of  t!w  investigation  made 
along  the  suggested  lines  have  been  favorably  considered  by 
the  Government  and  found  acceptable  in  a  broad  way  to 
all  parties,  it  becomes  pertinent  to  indicate  the  possible 
organization  and  power  of  such  a  body. 

The  introduction  of  a  consulting  board  into  the 
mechanism  of  government  should  not  result  in  any  upsetting 
or  changing  of  the  present  Government  organizations.  On 
the  contrary  the  Consulting  Board  should  be  supplementary  to 
and  independent  of  the  executive  and  be  free  to  act  either  in 
the  interest  of  any  individual  department  of  the  Government 
or  in  the  interest  of  the  Goverr  ent  as  regards  its  general 
policy  in  relation  to  industrial  development. 

Possibly  the  Government  may  later  consider  it  advisable 
to  establish  a  "Ministry  of  Industrial  Development"  or  a 
"Ministry  of  Science",  but  if  so  this  dots  "Ot  in  any  way 
effect  the  principle  of  the  present  suggestion.  We  have 
attached  hereto  a  diagram  indicating  our  ideas  of  the  function 
of  the  Permanent  Consulting  Board  and  its  relation  to  the 
Prime  Minister. 

We  trust  we  may  be  pardoned  for  suggesting  that  the 
personnel  of  the  permanent  Consulting  Board  should  be  free 
from  political,  individual  or  trade  bias.  The  members 
should  be  in  a  position  to  deal  with  the  technical  matters 
presented  to  it  in  the  same  disinterested  spirit  as  that  with 
which  the  Bench  acts,  and  in  the  suggestion  referred  to 
above  this  feature  has  been  carefully  kept  in  mind. 

Assuming  then  the  concurrence  of  the  engineering  and 
the  scientific  bodies  above  referred  to,  we  would  suggest 
that  the  Consulting  Board  be  composed  of  two  representatives 
in  civil  engineering,  two  representatives  in  mechanical  and 


electrical  engineering,  two  repretentativet  in  mining  and 
metallurgical  engineering,  and  two  representatives  in  chemical 
engineering,  all  nominated  by  their  respective  societies  to 
act  each  during  the  pleasure  of  the  Government  or  of  the 
nominating  bodies.  Further  we  would  suggest  that  the 
recall  of  any  member  be  at  the  option  of  either  the  Government 
or  the  Society,  replacement,  however,  to  be  always  at  the 
discretion  of  the  Society. 

The  official  headquarters  would  presumably  be  at 
Ottawa  in  an  office  provided  by  the  Government,  together 
with  a  well  paid  and  highly  competent  engineering  secretary. 

The  operations  of  the  Board  will  require  a  certain  amount 
of  detail  work  usually  performed  by  subordinates.  We 
believe  that  the  G)nsulting  Board  should  be  authorized  to 
appoint  the  necessary  subordinates  to  carry  out  details. 

If  it  be  found  desirable  to  make  a  census  or  investigation 
of  the  industries  of  the  country  the  Board  might  call  upon 
non-paid  technical  assistants  from  the  branches  of  the 
societies  in  the  different  Provinces,  following  the  course 
pursued  by  the  Naval  Consulting  Board  of  the  United  States 
in  investigating  the  industrial  resources  of  each  State. 


FUNCTION  OF  THE 

CONSULTING  BOARD. 

The  function  of  the  Consulting  Board  is  outlined  in  the 
diagram  already  referred  to.  Briefly,  it  should  act  as 
consulting  engineers  to  the  Dominion  Government  represented 
by  the  Prime  Minister,  independent  of  any  department 
of  the  Government  yet  available  through  the  Prime  Minister 
to  all,  in  precisely  the  same  way  that  the  general  manager 
of  a  large  corporation  has  consulting  engineers  at  his  call, 
not  on  his  staff  but  available  to  take  up  independently  of  the 
working  organization  all  such  technical  or  economic  problems 
as  he  may  desire  to  have  solved. 


VI. 


THE  CREATION  AND  MAINTENANCE 
OF  A  DEPARTMENT  OF 
INVESTIGATION,  RESEARCH  OR 
REFERENCE. 

If  the  Consulting  Board  be  constituted  along  the  lines 
we  have  suggested  it  will  probably  recommend  that  the 
Government  establish  a  national  testing  and  investigating 
laboratory  for  technical  tests,  investigation,  research,  reference 
(HT  experiment.  Such  a  laboratory  would  do  for  the 
Government  precisely  what  any  laboratory  department  does 
for  a  large  manufacturing  company.— namely,  investigate 
the  materials  supplied,  the  processes  employed  in  producing 
finished  products  and  the  economics  of  production  as  related 
to  technical  matters. 


The  whole  is  respectfully  submitted  in  what  we  believe 
to  be  the  best  interests  of  Canada. 


C.  Ross. 
C.  H.  McLeod. 
R.  A.  Ross, 
Walter  J.  Francis, 
H.  R.  Safford. 


Montreal,  April  20, 1916. 
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